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As ft increases, that is as K moves along- towards 7>\ the area of this parallelogram increases at first and then decreases, reaching its maximum value when K is midway between A and H so that a is equal to £/'2. In this case the external work done is a maximum.
Thus a motor does the greatest amount of work when its speed is such that the back E.M.F. is half the impressed. The current then is i E/R, it has half the value it would have if the motor were at rest.
By the efficiency of a motor is meant the ratio of the work it docs to the energy supplied. Thus the efficiency is measured by t> (E ~ e,)jE(E~--«) or ejE; it is greatest then if e — E. In this case the motor takes no energy from the source and does no work. A distinction then has to be drawn between the condition for maximum efficiency and that for .maximum work done; in the latter case, since e~lfE the efficiency is only one-half.
Since the energy lost as heat is (E — c^jR we notice that when the external work is a maximum and 0 is I E its value is .} A1"///. Under these conditions the external work <?(AT~fl)/A* is also j K"IR while the total energy supplied is ^ E"jR. Thus when the. external work is a maximum it is equal, to half the energy supplied.
24:9. Starting a Motor. The back electromotive force in a motor does not reach its full value until, the motor has acquired its final speed; accordingly the current taken by a motor at starting is greater than that which it ultimately requires to drive it; indeed, if the full voltage were applied direct to the armature the current would be too great, arid the armature would bo destroyed. For this reason a starting resistance is usually employed in series with the armature of the1 motor; the volts are applied at first through this resistance which is gradually out out of the circuit as the speed rises, ujit.il finally the full pressure of the supply is on the terminals of the. machine.